
Storm Water Management Plan
For Priority Projects

(MajorSWMP)

The County of San Diego Watershed Protection, Storm Water Management, and Discharge
Control Ordinance (WPO) (Ordinance No. 9424) requires all applications for a permit or
approval associated with a Land Disturbance Activity must be accompanied by a Storm Water
Management Plan (SWMP) (section 67.804.f). The purpose of the SWMP is to describe how the
project will minimize the short and long-term impacts on receiving water quality. Projects that
meet the criteria for a priority project are required to prepare a Major SWMP.

Since the SWMP is a living document, revisions may be necessary during various stages of
approval by the County- Please provide the approval information requested below.

Project Review Stage
Does the SWMP
need revisions?

If YES, hovide
Revision Date

YES NO
Wr"abffflftu ou 0glDP

Instructions for a Major SWMP can be downloaded at http://www.co.san-
diego.ca.us/dpw/stolmwater/susmp.html.

completion of the following checklist and attachments will fulfill the requirements of a Major
SWMP for the project listed above.

PROJECT DESCRIPTION

Please provide a briefdescription ofthe project in the following box. For example:
The 50-aqe RC Ranch proj€ct is located on the south side ofsan Miguel Road in the County ofsan Diego (See
Attachment l). The project is approximately 1.0 mile east ofthe inte$ection of San Miguel Avenue and San Miguel
Road and I mile south ofthe Sweetwater Reservoir. This project will consist ofa planned residential community

Lw /-l

Work Authorization Number

Plan Prepare By (Leave blank if same as

homes 72 ard multi-uoit
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PRIORITY PROJE CT DETERMINATION

Please check the box that best describes the project. Does the project meet one ofthe following
criteria?

PRIORITY PROJECT YES NO
Redevelopment within the County Urban Area that creates or adds at least 5,000
net square feet of additional impervious surface area X
Residential development ofmore than l0 units x
Commercial developments with a land area for development of greater than
100.000 souare feet X
Automotive repair shops A
Restaurants, where the land area for development is greater than 5.000 square
feet x
Hillside development, in an area with known erosive soil conditions, where there
will be grading on any natural slope that is twenty-fivo percent or greater, ifthe
development creates 5,000 square feet or more of impervious surface

X
Environmentally Sensitive Areas: All development and redevelopment located
within or directly adjacent to or discharging directly to an environmentally
sensitive area (where discharges from the development or redevelopment will
enter receiving waters within the environmentally sensitive area), which either
creates 2,500 square feet of impervious surlace on a proposed project site or
increases the area of imperviousness ofa proposed project site to l0olo or more of
its naturally occurring condition.

X

Parking Lots 5,000 square feet or more or with 15 parking spaces or more and
potentially exposed to urban runoff x
Streets, roads, highways, and freeways which would create a new paved surface
that is 5,000 square feet or greater X

Limited Exclusion: Trenching and resurfacing work associated with utility projects are not
considered priority projects. Parking lots, buildings and other structures associated with utility
projects are subject to SUSMP requirements ifone or more ofthe criteria above are mei.

If you answered NO to all the questions, then STOP. Please complete a Minor SWMP for vour
project.



uau ty issues. Please provide a description of the findinss in text box bel
QUESTIONS COMPLETED NA

I Describe the topography of the proiect area.
2. Describe the local land use within the project area and adjacent

areas.
bolc o{-
\es1 g\ooe

i- Evaluate the Dresence ofdrv weather flow. X
^ Determine the receiving waters that may be affected by the project

tlroughout the project life cycle (i.e., construction, maintenance
and operation).
For the project limits, list the 303(d) impaired receiving water
bodies and their constituents of concem. X

6. Determine if there are any High Risk Areas (municipal or
domestic water supply reservoirs or groundwater percolation
facilities) within the prolect limits-

X
7. Determine the Regional Board special requirements, including

TMDLs. effluent limits. etc. X
8. Determine the general climate ofthe project area. Identift annual

rainfall and rainfall intensity curves. X
9. If considering Treatrnent BMPs, determine the soil classification,

agrmeabilrty, erodibility, and depth to groundwater.
BiD q\\gc
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10. Determine contaminated or hazardous soils within the proiect area. X

Ifyou answered YES to any of the questions, please continue.

The following questions provide a guide to collecting information relevant to project stormwater

Complete the checklist below to determine if Treatment Best Management Practices (BMPs) are
required for the project.

No. CRITERIA YtrS NO INT'ORMATION
1 Is this an emergency project If YES, go to 6.

If NO, continue to 2.
z. Have TMDLs been established If YES, go to 5.

Please provide a description of the findings in the following box. For example:
The project is located in the San Diego Hydrologic unit. The area is characterized by rolling grassy hills and shrubs.
Runoffftom the project drains into a MS4 that eventually drains to Los Coches Creek. Within the project limit there
are no 303(d) impaired receiving water and no Regiorral Board special requirements.
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No. CRJTERIA YES NO INFORMATION
for surface waters within the
project limit? X If NO, continue to 3.

3. Will the project directly
discharge to a 303td) impaired
receiving water body? X

If YES, go to 5.

If NO, continue to 4.

4. Is this project within the urban
and environmentally sensitive
areas as defined on the maps in
Appendix B of the County of
San Diego Standard Urban
Storm ll'ater Mitigation Plan
for Land Development and
Pu bl ic Improve me nt Pr oi e cts?

X.

If YES, continue to 5.
If NO, go to 6.

5. Consider approved Treatment
BMPs for the proiect. X If YES, go to 7.

o- Project is not required to
consider Treatment BMPs

Document for Project Files by
referencins this checklist.

7. End

Now that the need for a treatment BMPs has been determined, other information is needed to
complete the SWMP.

WATERSHED

Please check the watershed(s) for the project.
I San Juan I Santa Margarita n San Luis Rey n Carlsbad
I San Dieguito ! Penasquitos ! San Diego ! pueblo San Diego
! Sweetwater ! Otay n Tijuana

lease s)P the hydrologic sub-area and num
Number Name

cl )) \+\\\sdo,\e HqA

Please provide the beneficial uses for Inland Surface Waters and Ground Waters. Beneficial Uses
can be obtained fiom the Water Quality Control Plan For The San Diego Basin, which is
available at the Regional Board office or at
http ://q,rvu'. slvrcb. ca. gov/r'wq cb9/prosrarns/basinpl an.lttml.



SURFACE WATERS
Hydrologic Unit
Basin Number z
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Ground Wrters

X Existing Beneficial Use
0 Potential Beneficial Use
* Excepted from Municipal

POLLUTANTS OF CONCERN

Using Table 1, identift pollutants that are anticipated to be generated fiom the proposed priority
project categories. Pollutants associated with any hazardous material sites that have been
remediated or are not threatened by the proposed project are not considered a pollutant of
concem.

able l. and Potential Pollutants Generated bv f ,and Use

General Po llutant Catego lies

Priority
Pmject
Calegories Sediments Nutrients

Heavy
Metals

Organic
Compounds

Trash &
Debris

Oxygen
Demanding
Substances

oil&
Grease

Bacteria &
Viruses Pesticides

Detached
Residential
D€velopment

X X X x
Attached
Residential
DeveloDmant

X X X P(r) Frr P X

Commercial
Development
>100.000 ff

p(r) l') P(2) X P(t X p(3) P(5)

Automotive
Repair Shops X x(4X5)

Restaurants X X
Hillside
Development
>5,000 d

x X X



G eneral Pollutant C alepofies

Prioritl
Projecl
Calegories Sediments Nutrients

Heavy
Metals

organic
Compounds

Trash &
Debris

Oxygen
Demanding
Substances

oil&
Grease

Baoteria &
Viruses Pesticides

Parking Lots p(r) P{'r X Plr) X p(r)

Steels,
Highways &
Freewavs

P(t) X(a) X p{5)

X = anticipated
P = potential
(l) A potential pollutant if landscapirg exists on-site.
(2) A potential pollutant ifthe project includes uncovered parking areas.
(3) A potential pollutant if land use involves food or animal waste products.
[4) Including petroleum hydrocarbons.
(5) Including solvents,.

Note: If other monitoring data that is relevant to the project is available. Please include as
Attachment C.

CONSTRUCTION BMPs

Please check the construction BMPs that may be used. The BMPs selected are those that will be
implemented during construction ofthe project. The applicant is responsible for the placement
and maintenance of the BMPs selected.

f Street Sweeping and Vacuuming ( Sandbag Banier

fl. Storm Drain Inlet Protection ! Material Delivery and Storage

!. sih Fence

X Fiber Rolls

! Stockpile Management

! Solid Waste Management

X Desilting Basin

S Gravel Bag Berm

{ Spitt Prevention and Control

tr Concrete Waste Management

! Paving and Grinding Operations

f, Stabilized Construction Entrance,/Exit tr Water Conservation Practices

! DewateringOperations

fl Vehicle and Equipment Maintenance

Any minor slopes created incidental to construction and not subject to a major or minor
grading permit shall be protected by covering with plastic or tarp prior to a rain event, and
shall have vegetative cover reestablished within 180 days of completion ofthe slope and
prior to final building approval.

SITE DESIGN

To minimize stormwater impacts, site design measures must be addressed. The following
checklist provides options for avoiding or reducing potential impacts during project planning. If



YES is checked, it is assumed that the measure was used for this project. IfNO is checked,

Can the project be relocated or realigned to avoid/reduce impacts
to receiving waters or to increase the preservation of critical (or
problematic) areas such as floodplains, steep slopes, wetlands, and
areas with erosive or unstable soil conditions?

Conserve natural areas where feasible?
Where landscape is proposed, can rooftops, impervious sidewalks,

trails and oatios be drained into
For roadway projects, can structures and bridges be designed or
located to reduce work in live streams and minimize construction

Can any of the following methods be utilized to minimize erosion

Minimize cut and fill areas to reduce
Incorporating retaining walls to reduce steepness ofslopes

Providing benches or tenaces on high cut and fill slopes to
reduce concentration of flows?

and shaping slopes to reduce concentrated flow?
Collecting concentrated flows in stabilized drains and
channels?

the option was nol. selected in the text box below.

Please provide a briefexplanation for each option that was checked N/A or No in the followine
box.

Ifthe project includes work in channels, then complete the following checklist. Information shall
be obtained from the project drainage report.

No. CRITERIA YES NO N/A COMMENTS
I Will the project increase velocif or volume of

downstream flow? X
If YES go to 5.

2. Will the project discharge to unlined channels? K If YES go to 5.
Will the project increase potential sediment load X If YES so to 5.
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No. CRITERIA YES NO N/A COMMENTS
of downstream flow?

4- Will the project encroach, cross, realign, or
cause other hydraulic changes to a stream that
may affect upstream and/or downstream channel
stability?

x
If YES go to 7.

5. Review channel lining materials and design for
stream bank erosion. X

Continue to 6.

6. Consider channel erosion control measures
within the project limits as well as downstream.
Consider scour velocity. X

Continue to 7.

7. Include, where appropriate, energy dissipation
devices at culverts. X Continue to 8.

8. Ensure all transitions between culvert
outlets,/headwalls/wingwalls and channels are
smooth to reduce turbulence and scour.

/
Continue to 9.

o Include, if appropriate, detention facilities to
reduce peak discharges. f

10. "flardening" natural downstream areas to prevent
erosion is not an acceptable technique for
protecting channel slopes, unless pre-
development conditions are determined to be so
erosive that hardening would be required even in
the absence ofthe proposed development.

X
Continue to 1 1.

11 Provide other design principles that are
comparable and equally effective. X

Continue to 12.

12. End

SOTJRCE CONTROL

Please complete the following checklist for Source Control BMPs. If the BMP is not applicable
for this then check N/A at the main

BMP YES NO N/A
Provide Storm Drain System Stenciling and Signage
l.a. All storm drain inlets and catch basins within the project area shall have

a stencil or tile placed with prohibitive language (such as: .NO
DUMPING DRAINS TO _") and,/or graphical icons to
discouragg illegal dumping.

X
1.b. Signs and prohibitive language and./or graphical icons, which prohibit

illegal dumping, must be posted at public access points along channels
and creeks within the proiect area.

X
2. Design Outdoors Material Storaqe Areas to Reduce Pollution Introduction

2.a. This is a detached single-family residential project. Therefore, personal
storage areas are exempt fiom this requirement. X



BMP YES NO N/A
2.b. Hazardous materials with the potential to contaminate urban nmoff shall

either be: (l) placed in an enclosure such as, but not limited to, a
cabinet, shed, or similar structure that prevents contact with runoff or
spillage to the storm water conveyance system; or (2) protected by
seconda4r containment structures such as berms, dikes, or curbs.

x
The storage area shall be paved and sufTiciently impervious to contain
leaks and soills. x

2.d. The storage area shall have a roofor avrning to minimize direct
precipitation within the secondary containment area. X

3. Design Tr?sh Storage Areas to Reduce Pollution Introduction
3.a. Paved with an impervious surface, designed not to allow run-on from

adjoining areas, screened or walled to prevent off-site transport oftrash;
or, X

J.O. Ptovide attached lids on all trash containers that exclude rain, or roof or
awning to minimize direct precipitation. Y

+. Use Ellicient lrrigation Systems & Landscape Desisn
The following methods to reduce excessive irrigation runoff shall be
considered and incorporated and implemented where determined applicable
and feasible.
4-a'- Employing rain shutoffdevices to prevent irrigation after precipitation. X
4.b. Designing inigation systems to each landscape area's specific water

req uirements. X
4.c- Using flow reducers or shutoffvalves triggered by a pressure drop to

control water loss in the event ofbroken sorinkler heads or lines. X
4.d. Employing other comparable, equally effective, methods to reduce

irrisation water runoff. x
5. Private Roads

The design of private roadway drainage shall use at least one ofthe followins
5-a. Rural swale system: street sheet flows to vegetated swale or gravel

shoulder, curbs at sheet comers, culverts under driveways ard street
crossinss.

x
5.b. Urban curb/swale system: street slopes to curb, periodic swale inlets

drain to vesetated swale/biofilter. X
5.c. Dual drainage system: First flush captured in street catch basins and

discharged to adjacent vegetated swale or gravel shoulder, high flows
connecl dircctly to storm water conveyance system. r

5.d. Other methods that are comparable and equally effective within the
pryject.

o- Residential Drivewqys & Guest Parking
The design of driveways and private residential parking areas shall use one at
least ofthe followins features.
6.a. Design driveways with shared access, flared (single lane at street) or

wheelstrips (paving only under tires); or, drain into landscaping prior to
discharging to the storm water conveyarce system. X

6.b. Uncovered temporary or guest parking on private residential lots mai
be: paved with a permeable surface; or, designed to drain into
landscaping prior to discharging to the storm water conveyance systern.

X
6.c. Other features which are comparable and equallv effective. X

7. Dock Areas



BMP YES NO N/A
Loadine/unloadine dock areas shall include the following-
7 -a. Cover loading dock areas, or design drainage to preclude urban run-on

and runoff x
7.b. Direct connections to storm drains ffom depressed loading docks (truck

wells) are prohibited- x
Other features which are comoarable and eouallv effective. x

8. Maintenance Bays
Maintenance bays shall include the followine.
8.a. Repair/maintenance bays shall be indoors; or, designed to preclude

urban run-on and runoff. X
8.b. Design a repair/maintenance bay drainage system to capture all wash

water, leaks and spills. Connect drains to a sump for collection and
disposal. Direct connection ofthe repair/maintenance bays to the storm
drdin system is prohibited. If required by localjurisdiction, obtain an
Industrial Waste Discharse Permit

x
8-c. Other features which are comoarable and equallv effective. X

o Vehicle Wash Areas X
Priority projects that include areas for washing/steam cleaning ofvehicles shall
use the followins. x
9.a. Self-contained: or covered with a roofor overhang. x
9.b. Equioped with a cla:ifier or other pretreatment facility. x
9.c. Properly connected lo a sanitary sewer. X
9.d. Other features which are comparable and equally effective. x

10. Outdoor Processing Areas
Outdoor process equipment operations, such as rock grinding or crushing,
painting or coating, grinding or sanding, degeasing or parts cleaning, waste
piles, and wastewater and solid waste treatment and disposal, and other
operations determined to be a potential theat to water quality by the County
shall adhere to the following requirements.

X

10.a. Cover or enclose areas that would be the most significart source of
pollutants; or, slope the area toward a dead-end sump; or, discharge to
the sanitary sewer system following appropriate treatnent in accordance
with conditions established by the apDlicable sewer asency.

X

10.b. Grade or berm area to Drevent run-on from surroundins areas. X
10.c. Installation of storm drains in areas of equipment repair is orohibited. x
10.d. Other leatures which are comparable or equally effective. x

il Equipment Wash Areas
Outdoor equipment/accessory washing and steam cleaning activities shall be. 'X
I l.a. Be self-contained; or covered with a roofor overhang. 2(
I t.b. Be equipped with a clarifier, grease trap or other pretreatment facility, as

appropriate x
I l.c. Be properly connected to a sanitary sewer. {
11.d. Other features which are comoarable or eouallv effective. x

12. Parking Areas
The following design concepts shall be considered, and incorporated and
implemented where determined aoolicable and feasible bv the Cormtv.
12.a- Where landscaping is proposed in parking areas, incorporate landscape

areas into the drainage design. X

l0



BMP YES NO N/A
12.b. Overflow parking (parking stalls provided in excess ofthe County's

minimum parking requirements) may be constructed with permeable
pavrng. X

12.c. Other design concepts that are comparable and equally effective.
13. Fueling Area

Non-retail fuel dispensing areas sb4ll contain the following.
13.a. Overhanging roofstructure or canopy. The cover's minimum

dimensions must be equal to or greater than the area within the grade
break. The cover must not drain onto the fuel dispensing area and the
downspouts must be routed to prevent drainage across the fueling area.
The fueling area shall drain to the pmject's treatment control BMp(s)
prior to discharging to the storm water conveyance system.

X

13.b. Paved.with Portland cement concrete (or equivalent smooth impervious
surface). The use of asphalt concrete shall be prohibited. x

13.c. Have an appropriate slope to prevent ponding, and must be separated
from the rest of the site by a grade break that prevents run-on of urban
runoff. X

13.d. At a minimum, the concrete fuel dispensing area must extend 6.5 feet
(2.0 meters) from the comer of each fuel dispenser, or the length at
which the hose and nozzle assembly may be operated plus 1 foot (0.3
meter), whichever is less.

X

NlA,No o\\ec 6o€{te corrkr'cNg e,$^\\cted"

Please list other project specific Source control BMPs in the following box. write N/A if there
are none and lain.

TREATMENT CONTROL

To select a structural treatment BMP using Treahnent Control BMP Selection Matrix (Table 2),
each priority project shall compare the list of pollutants for which the downstream receivins
:v_aters 

are impaired (if any), with the pollutants anticipated to be generated by the project 1ai
identified in Table 1). Any pollutants identified by Table 1, which are also causins a clean
Water Act section 303(d) impairment of the receiving waters of the project, shall be considered
primary pollutants of concem. Priority projects t}rat are anticipated to generate a primary
pollutant of concem shall select a single or combination of stormwater BMps from Table 2,
which maximizes pollutant removal for the particular primary pollutant(s) of concem.

Priority projects that are 4! anticipated to generate a pollutant for which the receiving water is
clean water Act Section 303(d) impaired shall select a single or combination of stormwater
BMPs from Table 2, which are effective for pollutant removal ofthe identified secondary
pollutants of concem, consistent with the ,'maximum extent practicable', standard.

Table 2. Treatment Control BMP Selection Matrix

l1



Polluhtnl of
Concern Trealntenl Conlrol BMP Caregori$

Biofilters Detention
Basins

lnfiltration
Basins(2)

Wet Ponds or
Wetlands

Drainage
lnserts

Filtration Hydrodynamic
Separator
Systems(3)

Sediment M H H H L H M
Nutrients L M M M L M L
Heavy Metals M M M H L H L
Organic
Compounds U U U M L M L

Trash &
Debris

L H U H M M

Oxygen
Demanding
Substances

L M M M L M L

Bacteria U U H H L M L
Oil & Grease .M M U U L FI L
Pesticides U U U L L U L
(l) Copermittees are encoumged to periodically assess the performance chamcterislics of many ofthese BMPS to update this

table.
(2) Including trenches and poft,us pavernent.
(3) Also krown as hydrodynamic devices ard bame boxes.

L: Low removal efficiency:
M: Medium removal etficiency:
H: High removal efTiciency:
U: Unknown removal elfrciency

Soljrces: Guidance Specifying Ma ae:ement Measures for Sources of Nonpoint Pollution in Coastol Wate\ (1993), National
Stomla)oter Best Matmgement Practices Database (2001). Guide for BMP Sekction in llrban Developed Areos (2OOl). and
Caltranl New Tbchnology Report (2U)l)-

A Treatment BMP must address runoff from developed areas. Please provide the post-
construction water quality values for the project. Label outfalls on the BMp map. elyq is

on the tvDe of treatment BMP selected
Outfall Tributary Area

(acres)
Qt*
(cfs)

Qwo
(cfs)

e,P +\ \.f'A(- O"LL
\r- L,l') O,\t) C.crt

L9*3 8.a6 Q"Lh o"o\
O.rtr

for the project.
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Please check the box(s) that best describes the Treatment BMP(s) selected for this project.
Birr{ilters
dfiass swale
ll Urass stnD

tr Wetland vegetation swale
! Bioretention
Detention Basins
U Extended/dry detention basin with grass lining
! Extended/dry detention basin with impervious lining

t2



Infiltration Basins
tr Infiltration basin
I Infiltration trench
n Porous asphalt
! Porous concrete
n Porous modular concrete block
Wet Ponds or Wetlands
! Wet pond/basin (permanent pool)
! Constructed wetland
Drainage Inserts (See note below)
! Oil/Water seoarator

{catch basin insert
tr Storm drain inserts

I Catch basin screens
Filtration

'X 
Media filtration

! Sand filtration
Hydrodynamic Separator Systems
n Swirl Concentrator
! Cyclone Separator
! Baffle Separator
I Gross Solids Removal Device
! Linear Radial Device

Note: catch basin inserts and storm drain inserts are excluded from use on counw maintained
right-of-way and easements.

Please describe why the selected treatment BMP(s) was selected for this project. For projects
a low performing BMP, please provide a detailed exDlanation and

MAINTENANCE

Please check the box that best describes the maintenance mechanism(s) for this project.

Include Treatment Datasheet as Attachment E. The datasheet
should include the followins:

COMPLETED NO

Description of how treatment BMP was designed. Provide a
description for each type of treatment BMP.

1.

X
2. Erlgineering calculations for the BMP(s) x

a^A?'9 uJe|ce gq\ai!a\ 9a5€d o{.\ et&cia \lec\e:5 c\f\;\
srrnl\\U,\,J ot c \eN\os\ Q wrr^c6ey1Ji<v.{



CATEGORY SELECTED
YES NO

First x
Second
Thtud
Fourth

fiscal resources for the selected maintenance

Ho." tu'l5 o' .dfa.rtM(At9 lcopilc 1Yr^e c\ssc,( ic^\ib\\ tees \- r\'oe
;#aJ."T;"L\"n}-:u..nHEli!*;.1R.::i.H:Tlsp*o!"eedixJ't:"3i*:,i?s,S::g"."^*"?""X-J:;ff1ru*\:e}.:;:\'ix!.."

ATTACHMENTS

Please include the lb attachments.
ATTACHMENT COMPLETED N/A

A Proiect Location Map X
B Site Map x
C Relevant Monitorins Data X
D Treatment BMP Location Map X
E Treatment BMP Datasheets x
F Operation and Maintenance Program for

Treatment BMPs X
G Engineer's Certification Sheet x
Note: Attachments A and B may be combined.

t4



ATTACHMENT A

LOCATION MAP
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ATTACHMENT B

PROJECT SITE MAP
(SEE ATTACHMENT D)

to



ATTACHMENT D

TREATMENT BMP LOCATION MAP
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ATTACHMENT E

TREATMENT BMP DATASHEET
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FHViA Urban Drainage Design Program, HY-22
HYDRAULIC PARAMETERS OF OPEN CHANNELS

Trapezoidal, Rectangula-r / or Triangu-Lar X-Section
Datet 02/O4/2OOB

Project No. :Al1ied Earth Technology
Pr.)i c.-l- N^ma . KFnu^^d Pr^i A-l-
Computed by : Rene Figueroa, P. E.

Project Description
Vegetative Swale for Basin 3, 0.05 Acres

INPUT PARAMETERS

1.
2.
3.
4.
5.
6.
7.

Channel Slope (ft / f|L)
Channel Bottom Width (ft)
r af! qi.16 c.r ^n^ luorizontal
R i.'hl- qi.lc Slnna /Horizontal
Manning's Coefficient
ni <-h^rda r^f <\

OUTPUT RESULTS

to 1)
to 1)

0.0900
1.00
o-42
o-02
0.250
0. 01
0. 05

Cross Section Area
A\rarada \/a l ^-i f v
f^^ r^li .l+1.: /f+\
Hrr] rrrr'l i ^ P^.li,,e

Froude Number

0.05
o.23
1. 00
0.05
0. 18

z, ,sr-lr )--'--tl-

(ftlsec)

(fr)

4( oi.

64"*

lr,^ 4 /L' q

/'""* ua Ji"'^ s /.tuu/ 4' //+"€ > "t

,'.-."--l-- /'3 "-4""^-
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i.

2.

Telephone: 800-899-8819

GENERAL APPROVAL - "FloGard" Series Catch Basin lnsert Filters manulactured by Kristar
Enterprises, Inc. See attachment for list ofapproved model number.

DETAILS

Flo Gard Plus is a catch basin insert designed to treat rainwater runoff. These filters incluoe a
stainless steel Iiame, and geotextile fabric liner encapsulating an adsorbent which may be
replaced. They are designed to collect particulate, debris, metals and petroleum hydrocarbons
fiom stormwater runoff with a built-in flow bypass.

The approval is subject to the following conditions:

3.

This product may be installed in a storm water treatnent system outside ofa building
(commercial or a residential) structure.

The storm water treatment system shall be sized in accordance with the manufacturer's
recommendations, Table -1 shown ofPage 3, Table-2 ofpage 4 and Chapter 11 and
Appendix D, of Los Angeles Plumbing Code (LAPC), 2002 Edition.

storm water drainage piping plans shall be submitted to Mechanical plan check and
permit shall be obtained prior to installation of this product.

This product shall be maintained periodically per manufacturer's printed instructions.

The storm water systems shall be accessible for inspection and maintenance purposes.

A permit from Watershed Protection Division (Phone #: 213-482-7066), Dspartment of
Public Works, shall be required for each installation.

Each storm water qualiry device shall be permanently identified with the name "Kristar
Enterprises," and appropriate model number.

7.

RESEARCH REPORT: RR 5591
EFFECTWE DATE: 01/01/07
EXPIRATIONDATE: 01i01/08

,1

5.

6.

RR-5591



DISCUSSION

File and reports were examined by the Mechanical Testing Laboratory. The materials are
equivalent to that prescribed by the los Angeles Municipal code (LAMC) in quality, strength,
effectiveness, durability and safety.

For this General Approval to be valid on any individual construction project in the City of Los
Algeles, an engineer or inspector of the Department of Building and Safety must make a
determination that all conditions of the General Approval required to provide equivalency have
been met in the case ofeach construction project under consideration.

This approval is granted under sections 94.r0r.3,94.301.1, 94.30r.2,94.307.0,94.110i. i and
94.1101.3 ofLAPC, 2002 Edition.

Prepared by:'

Mark Wang,
Mechanical
Engineering Bureau

Approved by:

Recommended by:

Laboratory
Thomas Liu, Director
Mechanical Testing Laboratory
Engineering Bureau

.4
Michael Tharpe, Chief
Plumbing / Mechanical lnspection
lnspection Bureau

By:

, ol^.n Tl-oL
P\dirYabakh, Chief
Mechanical Engineering Section
Engineering Bureau

RR-5591
Page 2 of 4



Model Number Filtered Flow Capacity
(cubic feet per second)

Bypass Flow Capacity
(cubic feet per second)

FGP-I2F 0. l4 0.8

FGP- I53OF 0.33 t.7

FGP.16F 0.23 1.2

FGP-18F 0.23 1.2

FGP 1820F 0.24 i.l
FGP-1824F 0.24 1.2

FGP- 1836F 0.3 3 t.2

FGP- 1836FGO 0.33 1.1

FGP-1836W 0.33 1.7

FGP- I836WE 0.33 1.7

FGP-2024F 0.29 1.5

FGP.2IF 0.31 1.5

FGP.2142F 0.46 2.1

FGP-2148F 0.52 z..J

FGP-24F 0.31 1.5

FGP-24DF 0.31 1.5

FGP-24W 0.31 1.5

FGP-]430F 0.36 1.7

FGP-2436F 0.41 1.9

FGP-2436FGO 0.4r 1.9

FGP-2436W 0.41 1.9

FGP-2436WE 0.41 10

FGP-2448F 0.52 L.J

FGP-28F 0.31 t.7

Kristar Enterprises, Inc.
Research Report RR 5591 : FloGard Plus catch Basin Insert capacitv Tables

A. Table-1 : FloGard+Plus@

RR-5591
Page 3 of4



FGP-28W 0.31 1.7

FGP-2840F o.46 2.1

FGP.3OF 0.38 1.5

FGP-36F 0.66 -)--)

FGP-36W 0.66

FGP-36WE 0.66 J.J

FGP-3648F 0.82 3.8

FGP-3648W 0.82 3.8

FGP-3648WE 0.82 3.8

FGP-48F 1.04 4.7

B. Table-2: FloGard@

Model Number Filtered Flow Capacity
(cubic feet per second)

Bypass Flow Capacity
(cubic feet per second)

FF-12D 0.1 1 0.3

FF-V64D 0.1 1 0.3

FF-I6D 0. 16 0.7

FF- 1624D 0.23 1.1

FF.18D 0. 19 0.9

FF- 1824D 0.23 1.1

FF-1836SD 0.3 5 1.8

FF-1836DGO 0.35 1.8

FF-1848DGO 0.43 a/l

-r.F -l I L, 0.25 1.2

FF-24D 0.30 1.5

FF.24DGO 0.30 1.5

FF-2430D 0.34 1.8

FF.3OD 0.39 2.1

FF.36D 0.48 2.7

FF.FB24 0.05 0.4

RR-5591
Page 4 of 4



Vegetated Swale TC-30
Design Considerations

r tflDutary Area

r Area Requir..d

r Slope

r Watei Avarlabrlity

Targeted Constituents

M Sediment a
E Nuirrents a
M Trash a
EI llleials ,t
EI Bacteria a
E orland Grease a
Z Organics  
Legend (Renoval Effecfiven essl

o Loy./ I Hrgh

A l\.ledrun

Description
Vegetatecl srvales are open, shallorv chauuels r\.ith legetation
covering the side slopes and bottom that collect and slou'lr,
corn'ev lunoff flo\!'to do\!'rstlean disclialge poiuts. Thel at'e
designed to tleat lrinoffthrough filienng b1'the r,egetatiou il the
chtinlel, filtering thlough a subsoil nrtrix, ald/or infiltlation
into the undellring soils. Sisales can be latulal ol ntanurade.
Thev tfap paniculate pollutants (stspended solicls and trace
metals), pronote ilfiltratiou, rincl leduce the flot'r-eiocitr'' of
sto nwateL Inrloff. \regetated s\,ales cirn sen'e as palt ofa
stormwatel drainage systerD ald can leplace cru'bs, guttels and
slol l}l se.r\€L svslems.

California Experience
Caltlals colstlucted and uronitoled si-r vegetated srvales in
southeru Crrliforlia. These srvales rvere geueltrlly effective ir
leducing ilie lolume and nass of pollutants in lruroff. Er.en il
the areas l.irere the amrual rainfall rvas onl-v about ro inches/1l,
the vegetation did not reqnire additional irrigatiol. Oue factor
that stlonglv affectecl perlbmance n'as the pleseuce of large
numbels of gophers at most ofthe sites. The gophels cleated
ealthel nounds, rlestloved vegetation, aud genelailv leducetl the
effeciiteness of the controls for TSS reduction.

Adva ntag es
r Ifpropellv clesigled, r'egetatecl, ancl opelated, srtales can

sel\.e as an aesthetic, potentialh inerpeusive nt'ban
cleve.lopnent or roadrr.av dlainage collyevallce trreasut'e rvith
significant collatelal rvatel quirlih. benefits.

California Stormwatef B[1p Handbook
\aw Dpvplopnront and Re levelop l=n'

ww!\'.cabmphalldbooks.conr

JanLr.rry 2003 1of13



TC-30 Vegetated Swale

r Roadside ditches sirould be regarcled as significant potential sr.vale/buffel strip sites and
should be utilized fol this purpose r.r-henever possible.

Limitations
r Cal be difficult to avoid chamrelization.

r \{ar. not be applopriate for indnstrial sites or'locations rvhele spills ural'occul

r (} assecl su'ales cannot tl'eat a r.er]' lar€e dlainage area. Lalge aleas mav be divided ancl
tleated r'tsing rnnltiple srtales.

r A thick r.egetatile covel is needed fol these practices to fturction pro;rerlv.

r Thev ale iurplactical in areas rr.ith steep topogt'apll..

r Thel ale not effectir,e and mav er.en erode rr'hen florv velocities ale hrgh, if the glass co\:er ls
not plopell], uraiutaiuecl.

r In some places, theil use is lestricted bv lar.: rlanv local urunicipalities lequire culb aud

S.rttel' slsterrs ir lesiclential aleas.

r Srr.ales iu'e nlorcs susceptil.rle to failure if not plopelll' nailtained than othel treatDlent
BXIPs.

Design and Sizing Guidelines
r Flon' r'ate based design detemrined l:-r.' local r'equilelnellts ol sizer:l so tliat 85% of the annual

rr.urotT volume is dischalgetl trt Iess than the clesign lainfall intensitr'.

r Sivale shoulcl be clesignecl so that the watel level does not erceed r/3r'ds the height of the
glass or'4 inches, rr-hich er-et is less, at the design treiltnterlt lrte.

r Longitudinal slopes slioulcl not exceecl 2.5%

r Tlapezoiclal chamrels ale lolmally recorlurended but otliel coufigurations, such as
pat' bolic, can aiso plovicle substantirl rvater quality improlernelt and mar, be easiel to rlorr.
thln desigrs tr.ith shalp blealis in slope.

r Sivales constmcted in cut ale plel'elled, ol in fill areas that are far enough fiour au arljtrcent
slope to uriniurize the potential fol gophel damage. Do not use side slopes t-orstt'rictecl of
fil1, n'hich ale plone to str'r.rctrual damage br gophels and other bullol"ing lninrals.

r A divelse selection oflorr. groning, plants that thlil'e undel the specitlc srte, climatic, ancl
rvateling conditions should be specilied. Vegetation rvhose gror'ing season collesponds to
tlte $'et seasotl ale ple{en'ecl. I)r'ought tolelaut legetatiou should be consitleled especialll'
fo-,-. srvales that are not part of a legular\' illigated lauclscaped area.

r The l"iclth ofthe srr.ale slioulcl be detelmined using X{antiiug s Equatior r:siug a r,ahte ol
o.z5 for ivlanning's n.

Califo.nia Stormwater BllP Hdnclhook
Ner,{ Dev.lol).,e|lL .rn(I Re,,Fvelopnprtr

www-callmpha dbooks.com

2of13 l.rnLrary 2003



Ve etated Swale
(- otrstruet i an/ In14tection Considerctrons
r Iuchrile dit'ectiotts iu the specifications fol use of appropriate fertilizel and soil ri.re*dr.e'ts

based oI soii pt'opelties detelurinecl thlough testirijnnit 
"oupar.ed 

to the leeds ofthe\.egetatlon |equileuter1ts.

r Iustall srt'ales at tlle tiDte of the real l'hen thele is n leasolable chnnce of sut-cessf.l
establishment rnthout iltigation; hr.llerreL. it 1s_recogni;ed th"t.^l,lii,il i"ls";'i.n. r,u.,not be sullicient and teutpor.arr. irrigation mav be uieci.

I If sod tiles urust ire nsed, ther- should be phcetl so that tlrere ale no gaps betrr.ee. the tiler,stagge| tire elcls of trre t es to plevent tlie lbluratiol r_rf crriulrer, *l;g tlr; ;.,;;i;;;.'rd;.
I {-T5s n 16il61 6tr the sod to eusut'e that no ail pockets for.ur behleen the sod urcl tSe soil.

. 
]'Il:i: :1:d: "r'1 

u;.ed, elosion controls l'ill be necessan,to prorect seecls fol nt least 75 rlerr-s
anef ftle ltfsI t.i]t[1.t1] ol llte:eilsotr

Performance

Ilitl:i*:* sue-qests tha r legetated-srfales repleserlt a practical aDd potentialv elfectir,e
:::lr]]t:tl]" 1] :"]rtloiting ulban.r'unoff qualitr'. \\rhile linirecl quautitatrr.e perfoimiurce tiirtae\lsts tol vegetated srvirles, it is.knorvu that check clan s, slight!lopes, per.nieable soils, cle'se
gl ass co\rer.' incteased contirct time. and stnrrll stornr events all corltr.ilrut" to r.,.."r*t rt poii,rtnnt
renloval bl the srvlle sYstetu. Factols tlecleasilg the effectir-eness of sl-ales ilclna" ao,irpuat"asoils, sho't.u,offco'tact tirne, la'ge sto'nr er-erits, tioze'groii.J, ;ir;;g.ilir;;iliil'
slopes. ancl high ttnoff r"elocities ancl clischrr.ge r.aies.

co.uveutional Vegetated slale designs ha'r'e achietecl nireci results in rerlo,,ilg pftrtic.latepolluia'ts. A srudr'- perfo''ed 'b1' 
dls i,r-1 

6111r 
'cie rir'r;a' R r*ff l.ogror, lNirali ,ir"rn"..atluee gtass s\ales in the \{:ashiirgtorr, D.L-., ai'ea arrrl founcl rro srgniticalt implovene't ip *r.ba.lunoff qrialitr.lbl the pollutants ainalrzecl. i Io*.erer., trr" li."nk p"rt",,rrnn"" oi1ir"."-r,.,ni""',.u,"

attributed to tlie high tlorv r,elocrties lu the s*,ales. so co,up,*ciiorr. ,t."p 
"tqr"i, o,ij ;ir;;;r;r,height.

Anothelproject in,Durhanr, NC. monitored t}e perlbmrance of a careftlllv desiglecl artificials\\'ale that .ecei'ed '.'off fi'or' a co'nercial pir.iii'g lot. The p.oject traclied ,l ,t"r-, *rra-conclnded that particulate collcentlations ofhearr- nietals (cju, lt l zn, 
",J 

ctlj.,,"r:" ,=.t.,-."a L*apploxinrateli' 5o Pelcelt. Ho\\'e\-er, the sl,ale provecl lirr.geiv il"tT*oir,. f,rrlr"rrroffi il;i;rlutr'tents.

The effectiletress ofvegetltecl su'trles can l:re enhanced br- adciin.q checli dains at a'p.ofnrtrtel.
17 ureter'(5o tbot) iucteuteuts aloug their lelgth {see Fignle r). hrese cllurs 1r".i,;;;lir;"''
Ietel)tioll tirDe \!'ithin the srvtrle, dect ease flon' r'elocitiesl ald pronrote pnrti",,lat" s"tliing_
Fitrallr', the incolpo_l ation of r-egetaterl filtel strips palaiieiio ihe top of the channel l:a.ks cirr
lrelp ln tteill slreet llorr-s erLte|irrg tlte srr;rle.

o[lv 9 stuclies hale i:eeu couducted ol ail glassed channels designed for l-ater qua]ih, (Table 1).

Il: dlt^ suggest relativelvhigh renor,al laies lbl some polhitalt-s. but nep;ati.r," i.;r#"I;];;.'some bactelia, and ftril peribr.trance for, phospholu.s.

California Stormw.tter Bt"tp Hanclbool<
\pw D{.vt.lop pnf d,rrl Rerlpveto{_'r,onL

,rww.rabmpha ndbooks. cont

ldnrrar!7 2003
3oF13



TC-30 Vegetated Swale

Table 1 crassed swale pollutant removal efficiency data

Rctttor al Efficierrcies (oo Renro\ al )

Studl' TSS TP TN Nos N{etals Bacteria Tt?e

Cnlt ans 2oo? 8 67 66 83 9() -33 :ln' srlales

Goldbefg 1q9l 6-.8 :1. + 1()0 l assed chaLruel

leattle X{etro aDd I\.ashillgtoll
DepartDe[t of Eco]og1' r993 60 3-tb 3t assed chaunel

Seattle X{etro ftDd \fashi[gton
Depafineut of Ecologr', r99: :9 -r5 16 7:l gtassed chalnel

llang et al.. r98r 8o :o-8o Cn srtale

Dornau et al.. r989 98 1tl -+5 37-81 Itr st ule

Halper. rgBS U: 83 Bo BB-9o Crl srvaie

Kerchel et irl. 19BJ 99 9g 99 99 99 ll srrale

Harper. 1988. U1 1i .1o 5f, 37 -69 ,vet srlale

Koon, 199; 6- 39 9 3ito6 ret s\rale

\{hile it is difficult to distirguish betl.een rliffelent designs based on the srlall anount of
amilable ciata, gtassed cltanirels geuerallv have poolel lerro\.aI firtes thalt \vet and dn's\vales.
although some srl.ales appeal to er1loft soluble pllosphorus (Htuper, 1988; Koorl, 1995). It is ltot
cleal l'1rv srvales erport bacteria. One erplanatiol is that brctelia thd\.e irl the rvanD s\vale
soils.

Siting Criteria
The suitabilit\. of a sn'ale at r site ri.ill clepend oll larxl use, size of the ar.ea sen'iced, soil hpe,
slope. iurpetliousness of the coltlibutiug rlutelshed, ancl dirlensions ancl slope of the sl,ale
s\:stenl (Schueler et al.. 1992). In general, srvtrles can be used to selle aleas ofiess thal to acres,
l-ith slopes no gleater tha[ 5 %. Use of lattra] topoglaphic lorvs is encouraged aud natulal
drainage courses should be legalded as signrficaut local resonLces to be kept il use (lbung et al.,
199{rl.

Selecrion Critetia (I'CTCOG. r99J)
r (-omp:u'able pelfolrnance to rvet basins

r Limitecl to treating a f'et acles

r AvailabiLh of l.ater cluling drv periods to ll)irintail] \,egetatio[

r Sulicient trvailable land area

Reseatch itt the .\ustin area iudicates that vegetated controls are effecti\-e at LeDtoving pollutants
et ett ttiren domrlut. Therefole, itt'igatiou is not requiled to ruaiutaiu gloirth during drr
peliods, but rnav be necessarr. ollr'to plevent the vegetation fi'orl dring.

aalifoll];. 5tornrwalet Br. p Hdr(lljook
New Development and Redevelopnlent

wlarw.caltmphandbooks.conr
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Vegetated Swale TC-30

The topogi-aphv of the site should pemrit the clesign of a channel r"ith appropliate slope Lrnd

closs-sectional alea. Site topoglaphv mar also clictate a leecl fol additional slmctulal contt'ols.
Recoumendrtions fol iongitudinal slopes lange betrveel: urd 6 percerlt, Flatter slopes catr be

usecl, ifsufficient tr: ploride trdequate corve]':ulce. Steep slopes incretrse t1ol. r'elocitv, declease
detention time, trnd may 1gqd1s energl'- dissipatiug atid gt'acle cbecli. Steep slopes also cart be
ruranaged nsing a series of clieck dams to tellace the st'ale and leduce the slope tr: u.ithin
acceptable limits. The use of check daurs with st'ales also promotes iullitlatiou.

Additional Design Guidelines
[{ost ofthe design guicleliues adopteclfor swale clesign specih a urinimurl ]ldlaulic lesidence
tirne of 9 mirrutes. This critelion is basecl ol the results of a single studv couducted in Seattle,
\\Iashingtol (Seattle ilIetro and \4rashingtou Departurent of Ecologv, rggz), aud is uot l'ell
sr.rppolted. Antrlvsis of the data collected in that stuclf iudictrtes that pollutant removal at a
lesiclence tiure of 5 uriuutes rr-as lot significantll difieleut, rrlthough there is urore vatiabilitl' ir
that dr'rta. Tlierefole, additioual lesearch iu the design criteria fol srvales is ueeded. Substantial
pollutant lemolnl has also been obsetr.ed fol legetated coutlols tlesigned soleh'fbl coll\ie\ialtce
(Ballett et al, r99B); couseqneutlv. sotne flexibilitv in the design is \'\'allanted..

Nlarw design gtridelines lecouruend that glass be frecluentlv rnorved to maiutaiu dense coverage

leal the ground surthce. Recent lesealch (Colrvell et al., zooo) has shorvn mowing frequenc-Y or
glass heiglrt has little ol no effect ou pollutaut t'euror.al.

Srrrrrrrrcrg of Design Recornme?rdcfions
r) The sl'lle should have a length that pror,ides a miniurun h1'draulic resideuce tiute of

at leirst 10 mir tes. The marimum bottoni l\.idth shoulcl not erceerl ro feet r:uless a

divicling belm is plovided. The clepth of florr should not erceed z/3r'ds the height of
the gL ass at the peak of the l.atel qualitr' design stomr intensi\-. The chamrel slope
shoulcl not exceecl 2.596.

2) A clesign glass height of 6 inches rs lecomnended.

'rl Regaldless oi the lecornmended deterltion tirDe. the srlale shotld be lot less tlial
1oo feet in leligth.

+) The rudth of the snale should be detemrinecl using i\'{arrning's Eqnation, lt the peali
of tlre design stoi rn. usurg ir I\{a rrrrirrg . n of o.15.

5) The srvale can be sized as both a tleatment facilitr fol the design stomr ancl as a
collyevance s:'stem to pass the peak lndlaulic flol's of the roo-veal stolnr if it is
located "online." The side slopes should be no steeper thal 3:r(H:\').

6) Roadsicle ditches should be legalded as significant potential srvale,/buffet stdp sites
and slioulcl be utilized fol this purpose n'hener-er possible. If flon is to be introclucerl
tlrlor.rgh curt cnts, pltce pirvemelt sliglrtiv abor.e the eler.ation of the vegetatecl areas.

Culb cuts sironlcl be at least 12 inches \lide to prevent clogging.

1 Sn ales must be vegetated in order to plor.ide aclequate treatment of Ltnoff. It is
irrportant to mtu\imize watel contact ldth l,egetatiou aud the soil surtace. For'
general pulposes. select fiue, close-grorr.ilg, later'-r'esistaut glasses. If possible,
dilelt lunoff (other thau uecessirn. illigation) clurilg the peliod of vegetLrtiol

California StormwateJ Bl"lp Handbook
\pw Dpvp oprlr{.rrl d'lJ R.LIevFlolrlrenl
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TC-30 Vegetated Swale

establishment- lVhere mloff diversiorl is rlot possible, cor,,er gladed aud seecled
aleas with suitable erosion contlol materials.

M a intenance
TIie useftil life of a vegetated srr.ale srrstem is clirectlv ploportional to its naintenance fi'equencv.
If plopellv designed :rncl r'egnlar'lv maiutailed, vegetated sl,iiles cal last indefinitelv. The
uraintenance olrjectil'es tbr l.egetated sl'a1e svstems itclnde keeping up the ll'dlaulic aucl
lemolal efflciencr- of the channel aud uraintaining a delse, healtlx' gl'ilss cover.

I'{ainteuance actilities sironld include perioclic niol'ing (rrith grass uever cut sholtel'thalt the
desigl floil'depth). l'eecl contlol, l'ateling duling drouglrt conditious, r'eseecling ofbafe al'eas,
aud cleating of debns ancl blockages. Cuttings should be removed fiom the chaulel and
drsposed iu a local composting facilitr'. -A.ccumulated sediment should irlso be lerlor.ed
uraluallv to avoid couceutrated florvs iu the sl'ale. The rrpplication of feltilizers trnci pesticides
shonld lre minimal.

Altothel' ;rspect of a good maintenance plan is lepailing damagecl aleas r.ithil a challel. For
example, if the t'hannel develops ruts or' holes, it shor.rlci be lepaired ntilizing a suittble soil that
is plopelhi talDped and seedeci. The glass cover should be tliick; if it is not, r'eseed as necessalT.
Alv stancling rr.atel renoved during the naintenance opelation must be disposecl to a sirnitan
se\\'el at &n approved clischalge location. Residuals (e.g., silt, glass cuttings) mnst be disposed
in accolclalce rr"ith local ol State lequircments. X'{aintenance of glassed slales urostif invoh.es
mtrintenance crf the glass ol l'etlaucl plant cover'. Tlpical maintenarlce activities afe
slulmarizecl belrn;

r Inspect sl,ales at least h\"ice amruallv fol erosion, damage to r-egetatiou, and setliment and
clebris accnnulation plefelablv at tlre end of the rvet season to schedule surlmet'
tttaintenance and befole majot'fall rtnoff to be sule the sl'ale is leaciv fol rr.iuteL. Hol,eler,
aclclitional inspection aftet petiods of hearv t'unoft is clesilable. The srvale shonld l:re checlied
lbl debris and litter', lnd aleas of sediurelt accumulation.

r (itass height aud urolitrg fi'equency rnar. not ltnve a ltrlge inpact on pollutant leruoval.
Consecpentlv, mowing urav ollr be r)ecessarli orlce ol hvice a leal fol saferv* ol aesthetics or
to stppress \eeds aDd I'oodv r,'egetation.

r Tt'asit teuds to accurlulate in sl'ale areas, particulaliv nlong highl ars. The need lbl littel
lenoval is detemrinecl thlough peliodic inspectiol. lrut littel shouid alrvavs be lemorecl
prior to rro\\.ing.

r Sediurent accuurulating ueal culr.elts alcl in channels shoulclbe removed rr{ren it l>uilds rqt
to -5 l|lrll (:1 irr.) at rr)\'spot. o| co\e|s r eqelr rioi r.

r Regulallv inspect srales for pools of stancliug rvirter. Srr,ales cal become a nuisalce due to
nosquito bleedillg in standillg \\,atel if obstmctious develop (e.g. debris accurlulation,
invasive 1'egetation) and/ol ifploper chaintrge slopes ale not implemented and maintaineci.

aalifol|r;a 5LorI||w.lter Bl.lp Handbook
New Developnlent snd Redevelopment
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Ve etated Swale

Cost
Constmction Cost
Little data is ayailable to estimate the difference il cost bet\!€e' vadons swale clesigns. O'e
studr' (SIfRPC, 1991) estirDated the constmctioD cost ofgrassed crra-r"r. 

"i "ppi"il""i+so :5. per'ft". This plice does not include design costs or 
-contilgencies. 

Brogm ancl schueiel(1997) esiilllate these costs at apploxi[rately 3z pelcelt of const[rctrolt costs ior ntost
slorl]]\\ate_f ltmuage'lent practices. For srvales, hone'er., these costs rvould probablv be
significarrtll: highe| since the construction costs al.e so low comparetl with otier. practices. e
'ro|e 

.ealistic estiurate rvould be a total cost of appl'oxilratelv sb.5o pel ft", ivhich compa|es
fal.olably rlith other. stol nt.i\.atel Dlanagernent practices.
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TC-30 Vegetated Swale

Mrthtena nce Cost
Caltlans (zooz) estiuiatecl the erpected irnrual ulaillteuance cost for a st'ale u'ith a ilibuttrn'
atea of approriurately: ha at approriimRtelv S2,7oo. Since alnost all mainteDance consists of
moiring. tlie cost is inndanentallv a tilctir:l of tlie morving frequencv. fTnit costs developed b-v

SEI{RPC ale shorvn in Table 3. Il rlall' cases r.egetated chamrels rvould be used to convev
runoff and l'ould requile periotlic ruorviug as l'ell, so thele mav be iittle additional cost fol the
l-ater qualitl cornponeut. Since esseutiallv all the activities are related to \€getatioll
managenent, no special tlaining is requiled tbr maintenance personnel.

References and Sources of Additional Information
Balrett, Ilicliirel E., \{alsh, Patrick NI.. It'{alila, Joseph F., Jr'., Charbeneau, Randall J, 1998,
"Pelforrrrauce of vegetati\,€ conifols for tleatrng higlrrr.av lunofl," ASCE Jorutnl of
Etn:irornrrctttcrl ErrgirreelirrgJ, \rol. 124, No. 11. pp. 1121-1128.

Blorrrr, W,, antl T. Schueler'. t9t17. Tlrc Ecortonrics of Stornnrcter BMPs ir the Mid-Atld,lfic
Regiorr. Prepaled fol tlie Chesapeake Research Consoltiuur, Edgeu,ater, NilD. b1'tlie ('entel for
trVate|shed P|otection, Ellicott Citl', I\{D.

Centel for' \fatershed Plotection (CUIP). 1996. Design oJStolrttu'dfe,' Piltering Sysferns.
Plepaled ti:r'the Chesapeake Resealch Consoltiuur, Solourons, \{D, and tiSEPA Region \r.
Chicago, IL, bv the Centel for' \\:atelshecl Plotection, Ellicott Citr, X{D.

Coirvell, Shanti R., Homer, Richard R., rurd Booth, Delek B., 2ooo. Char?ct€r'ization oJ
Perfbrtttance Pre.diclols nnd Eunluatiort o;f Mort ir uT Placlices irt Biofiltratiort Srualcs. Report
to Kiug Counh'Land Ald lVatel ResoLlrces Dirision and othels bv Centel tbl Lhbiur l\ratel
Resoulces I'Ialagen)ent, Departnlent of Ci\,il and Ernironmental Engineering, Llllil'el sit\'- of
\'fashington, Seaitle, l\A

Dot'rrran, I{.E., J. Haltigan. R.F. Steg, ancl T. Qr:asebalth. 1989. Reteltion, Detett[ort artd
p1,s7'1a12d f'fp11r.lirr Pollutatt RetnoL,al Front HigltLt'cy Stolnrrlater Rurttff . \'ol. i. FH\.YA/Rt)
8g/:oz. Federal Higlnvar.Adrnilistration, Washinp;ton, DC.

Golciberg. 1993. Dd,Vton Auenue Srt'alc BiqflItratiort Study. Seattle Eugineeling Departrreui,
Seattle, 1\:A.

Halper. H. 1988. Elfects o/Stot'ntrL,ater Matlagerltent Systerlts o;r Groundrt,cter, Qrrality.
Plepaled fol Florida Departurent of Enr.ironrnental Regrlation, Tallahassee. FL, bv
Ern'ilormental Resealch anci Design, Inc., Ollando, FL.

Kercher, !\:.tl., J.C. Laldon, and R. Ir{assalelli. 1983. Grassl. stvales ptor.e cost-effectir,e for.
rvatel pnllution contlol. Prrblic l4rorks, 16: 53-55.

Koon. J. 1995. Etaluatiott o.f lfater Quality Porrds orrdSu'olcs irr i/re lssaqrro/r /Enst Lake
Snrnrrrairrrs/r Bcsirrs. King Cor.rntr Sulface \{atel J'Lr.l}agerreDt, Seattle. \\lA. aucl \\:as}riugt,:ru
Departmeut of Ecologi', Ohmpia. !\4.

i\,Ietzger, 1\,I. E., D. F. Messer', C. L. Beitia, C. I\{. Xirers, and \r. L. Klamel. zoou. The Dark Side
Of Stolmrvatel Rr.rnoff l\{anagerlelt: Diseirse Vectols Associated \\ritir Strlctural BNIPs.
Stormsnter 3(r): :.1-39.Oak1ald. P.H. t983. An evalnation of stormrr.atel pollutant leuroval

Callfofnia Stormwater 8t 1P Hanrlbook
New Development and Reclevelopnrent

,{ww. a.tllmphan,:j books.conr

10 of L3 lin!ary 20D l



Q.)

F9e

oz i
;3 i

C)

a

E

^-

n: H

6-i
68t I

E5:
ilr6

SE

EE

Ff

:E

:3

E

E

o
I
&

,r
.!! o

UE

o

6R
;I5
F!F6= 3
6 EF

'd

E

.\l

b

;

E 6

OEE;tr
Fr 3 a:

a

E

E

:
I

E

E
5

F

E

u
E

a

E

:
a

=

F

E
6

E a
B

;j

E

7

:

(!

J

i6(,ljE

&.q

E6

9

!s
-ff
;6d*

8o
et

F

3
IJJ

o
It
(J
!l(J

o

o
E

o
o

U'
ut

(4

3
r!
F

o
fY)

I
(J
F

g
G
3o
E
(u
P
tu
+to
C'l
(u



Vegetated Swale TC-30
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TC-30 Vegetated Swale
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Vegetated Swale TC-30

L : L6n{rh c't swrlr inrlot nl.$nr .r p.r ch..r dimin! (b}
0s = ooprh olch:.rdnm itr)
S! : Bonom:lprot se/Jhrfi.trl
VJ = Top srd{rolch.ckdrmiftl
!\lo : Bonomividrh olchack dim(tri
ZB, = Rilio ol ho@onlrlio r.nicil chin!,4in !r,rb rnk.lop. lll.fil
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Ve etated Buffer Stri

Descriftion
Grassed buffer strips (vegetated filter strips, filter strips, and
gr assed filters). are vegetated surfaces that are designed to treat
sheet flow fi'om adjacent surfaces. Filter strips ftuction by
slowing runoff veiocities and allowing sediment ancl other
pollutants to settle ant{ by providing some infiltration into
underlying soils. Filter strips were originally usetl as an
agricultural treatmeDt practice and have more recently evolved
into an urbal practice. With proper design and rnaintenance,
filter strips can provide relatively high pollutant rernoval. In
addition, the public views tiem as landscaped ametities and not
as stormwatel in{t astructut'e. Corxequently, there is little
resistance to their use.

California Experience
Ca-ltrans constructed and nonitored thr.ee vegetated buffer strips
in southern Califoruia and is currently evaluating their
per{onnance at eight additional sites statewide. These strips lvere
generally effective in recluciug the volume and nrass of poliutants
in mrroff. Even in dre areas rvhere the alnual rainfall was only
about lo inches/vr, the vegetatiorl did noL require additional 

'

irrigation. ODe factor. that strolgly affected per{orrnance lvas the
presence of large numbers of gophers at most of the souther.n
California sites. The gophers created earthen mounds, destroved
vegetation, and generally reduced the effectiveness oflhe
controls for TSS reduction.

Advantages
Buffers require mininal maintenance activity (generallyjust
erosion prevention ald mowing).

If properly designed, vegetated, ald operated, buffer strips can
provide reliable lvater quality benefits in coujunction rdth
high aesthetic appeal.

TC-31
Design Considerations

r Tributary Area

r Slope

r Water Availabilily

r Aesthetcs

Targeted Constituents
I
a
 
I
a
I
 

g
g
V
g

Sediment

Nulrients

Trash

l,4elals

EI Bacteria

EI oil and crease

EI Organics

Legend (Renoval Etrccliveness,

a Low r High

a l,,4edium

Cali[o.nia Stormwater BMP Handbook
New Development and Redevelopment

www.cabmphandbooks.com

lanuary 2003 1of 8



TC-31 Vegetated Buffer Strip

r Florv cbaracteristics alld vegetation qpe ald densitr' can be closeiy contlolled to maxinrize
BX{P effectiveness.

r Roadsitje shoultlels act as eff-ectir.e llrfl-el stlips rviren sl:pe and lelgth n)eet critelia
clesclibed belol..

Limitations
r l.{rv lot be applopliate fol industlial sites or locations u'hele spills may occur'.

r Buffel strips canrot tfe&t a vel larp;e drainage area.

r A thick r.egetative co\.er is neecled fol these plactices to function propellv.

r Btil-el ol vegetatir-e filtel lenglh unst be adeqnate and flot' t-hal acteristics accelltable ol'
lr.atel qnalitl pelfoLmance cal be ser-eleh' lituitecl.

r Vegetatire buffels nal,lot plovide tleatment fol dissolvecl constituellts ercept to the er-teut
that tlol's across the vegetated sur{ace ale infiltlatecl into the soil plofile.

r This technologi' does noi plr:r,icle significant trtteunatiou of the iuct'easecl lolurle aud t}:t
late of lunoff duling interse rain e\.ellts.

Design and Sizing Guidelines
r Jltrxirnun lengtir (in the dilection of flo1!' to\\,alds tlie bufier') of the tributarr arerr shonld be

6o f'eet.

r Slopes sliould not exceed 1596.

r l,Iinimr.rrn lenpgh (in clilectiol offlorv) is r5 feet.

r l\iidih sirouid Lle the srrne as the tlibutalr'- alea.

r Either gllrss ol a dir,else selection of other' lorr. glol.ing, chought tolelant, natil'e regetatrol
should be specrfied. Vegetation n'hose grotr.ittg season corresponds to the rvet selson is
pferefle(t.

C o t t s tt' u eti o n / Insp e c tion C'onsiderc fions
r Inclucle dilecttons in the specificatiols fol use of applopliate fertilizel and soil anendinents

blsed on soil plopelties cletelminecl thlough testing anc[ corlpalecl to t]re needs of the
1.egetatroll LeqIrn emerlts.

r lusttrll strips rrt the tinle ofthe 1'eal rr.hel there is a reasonable chance of successftil
establishuent l.ithout irtigation; horve'".e1, it is lecognized thiit ltrinthli in a given veal ri av
not be snfficient and temporaw irrigatioir uray'be lequiled.

r If socl tiles must be nsed. thel shoulil be placed so ihat thet'e at e no gaps behgeel the tiies;
stagger tlie ends of lhe iiles to plelent the foluration of channels ,rlong the stlip.

r tlse a tollel on the sod to ensule that no ail pockets folin befrr-een the sod and the soil.

Californi.r Stor nr$rater Bt,lP Han(lbook
\e,v Lrevelopr,rp,ll dn\l q6r lpvoiopn_pr rr

v,,ww.callfi phandllooks-conr

2 ot8 l.inuafy 2001



Vegetated Buffer Strip TC-31

r \\here seeds ale used, elosion cr:ntlols l"ill be necessaryto pr-otect seeds fol'at least 75 da]'s
irftet the filst railfall o[ the seasol.

Performance
Yegetated buffel stlips tend to ploride somel{rirt better tfeatn}er}t of stormrvatel mnoffthan
sn'ales and hage fen er tendencies fol cliannelization ol erosion. Table r docuruelts the uollutant
lenoval observed in a lecelt str:d1'bv Caltlans (zooz) based r:n thlee srtes il southeln
Califolnia. Tlie cohumi labeled ''Significernce" is the plobabilitl that the menn inlluent aud
effluent ENICs ale not signilicantlv diffelent basecl on an altrh'sis of variance.

T'he rerroval of sediureut irud dissolvetl uretals lvas compar-abie to that obsen'eci in much nole
complex coltrois. Reclnction iu nitlogen rr-as uot significant trnrl all of the sites expoltecl
phospholus lor the entile studt peliocl. This mtrl'har-e been the lesult of usilg salt glass, a rvaul
1\,eather species that is domrant during the rvet season, and l'hich leaches phosphoms l'hen
dolnalt.

Arothel Caltlans studr' (unpublishecl) of vegetateclhighl'ny sliouiciers as buffel strips also found
snbstantial leductiols ofterr tithin a verr, slrort distance of the edge of paverrelt. Figule r
plesents a box and l'hiskel plot of the concentlations of TSS in higlnr-av runoff aftel traleling
valious distalces (shot'n in netels) tluongh a r-egetated filtel strip rvith a slope of abont 1096.
(hre can see that the TSS nediau concertration leaches an ille<hcible minimuur concentration
of about :o mg/L rr.itirin 5 rnetels of the par.emelt edge.

Table 1 Pollutant Reduction in a Vegetated Buffer Strip

l\{eal EIIC
CoDstituent Reruor-al

%

Sigrdficance

Plnflueut
(mg/L)

Effluent
(rrrg/L)

TSS

\or-N
TKN N

Total Na

Dissoh.ed P

TotalP

Total Cu

Total Pb

Total Zu

Dissoh'ed Cr.r

Dissolr-ed Pb

Dissohed ZD

<o.ooo

o.36-

o.5+:

o.o,1-

o.o35

<o.ooo

<o.ooo

<o.ooo

o.ooJ

o.oo6

<o.ooo

119

O.tr:

:.5o

o.+:

o.o58

o.ol6

o 34,j

0.o39

o.oo4

o.o99

31

o.58

:.1C)

:.69

o..16

o.6?

o.oo9

o.o()6

o.o55

o.ool

o.o02

o o:15

13

16

15

S,1

B8

t8

66

65
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Vegetated Buffer Strip TC-31

ale Dot er?ected to incl'earse stolu]\!-atel ternpelatu]es. Tirus, these plactices ale good fol
plotectiou of cold-lyater strealrs.

Filtef stlips should be sepalated fiom the glountl u,ater bv bett'eel z alcl 4 ft to plerrent
contamilirtion and to ensure that the filtel stlip does not rcrnain \\€t betr.een stolurs.

Additional Design Guidelines
Filtel stlips appeal to be a ruiliruai rlesign plactice because thev ale basicailr.lo nole than a
glassed slope. In genelal the slope of the strip should not exceed r5fc96 and the strip should be
at least r5 feet long to ploride l'ater qrialitr, tlerrtment. Both the top and toe of the slope should
l;e as tlat as possible to encoulage sheet flol' and plevent erosion. The top of the stlip should be
installed :-5 incltes belon the acljacent pai'en1ent, so that \-egetation and sedunent accuurulation
at the eclge of the stlip does not prevent miroff lrom enteling.

A najor question thtrt remains uru'esolr.ed is horv lalge tire dlainage alea to a strip cuir be.
Resealch has conchsivelv dernonstlated that these ale effectir,e ol roafuicle shoulclers, rr.hele
the contributing alea is aborit tu,ice the br:ffel alea. Ther'have also been installed ou the
peliureter of lalge palking lois l4rere they pelfomred ftitly effectivelv; horvevel lruch lorl'el
siopes mav be needed to plovide adequtrte r\.atel' qualitl.' tleatniert.

The filtel alea shoulci be tlelse\ r'egetirted irith a rrix of erosiol-r'esistant plaDt species that
effectilelv bind the soil. Natir.e or arlapted glasses, shrtbs, and tlees are plefelled because thev
geneltrllv requile less fertilizer and ale rlore dlought lesistart thal] e\otic plants. Runoff florr.
r,elocities should uot exceed about r {ps acloss the r.egetated sur{ace.

Fol eugiueet'ecl vegetative strips, the facilitv sulface should be glrded flnt priol to placernent of
r'egetation. Initial establishruent of \,'egetation lequiles attentir'.. cale including appropliate
n'ateling, f-ertilization, and plevention of excessile flo\\. itcloss the facilifl' rxltil \-eget.rt ol1
courpleteh' cor.els the at'ea trnd is rr.ell establisheci. llse of a pelrlanerlt irrigatiou svsteltl rua\'
Irelp grt olide trrlrri rrrlJ n'atel qrrirlitr per'[olrrrrrce.

Iu cold cliurates, filter stlips plolide a courrnieut alea for snorr. stolage trncl treirturent. If used
tol this purpose, r'egetation in the fi1tel strip should be salt-tolelrltt (e.g., cleepine helrtgr.rssl.
and a Dlaintenance schedr.rle should include the lemor,al ofsand built ut at the bottol)) ofthe
slope. In atid ol semi-alicl climirtes. clesigners shoulcl specifi. dlouglrt-tolelrnt glrsses to
urinimize illigatiolt l equireruerlts.

Ma intenance
Filtel stlips lecl,uire lrnillv r.egetatior rllanaggrlent:.thelefore little special tlainingis neederl
fol naintenance clervs. Tvpical maintelance actir.ities ancl fietlnencies ilclude:

r Inspect strips at least h\.ice annually fol elosion ol dainage to vegetation, pleferablv at the
end ofthe wet season to schedule sulnlllel lnlintelanre ald befble majol firll r'un-off to be
sul'e the sttip is leadv fol rrinteL. Hol.ever', adclitiourrl iuspectiou irftet irelilrds of hearl' r'un-
off is most desilable. The stlip shor.rlcl be checked fol deblis and littel ancl aleas of sedinielt
accumulation.

r Receirt lesealch on biofiltratioir srtales, but lilieh- applicable to stlips (Colrtell et al., zooo).
iudicates that grass lieight trncl mori'ing li'ecluencv have iittle iurptrct on polh:tant lemolirl

California Stormwate. Bllp Handbook
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TC-31 Vegetated Buffer Strip

t-onsecpentlv, rnowing rrav onlv be necessarv once or tlice a lear for safetl and aesthetics
r)r to suppl'ess 1\.eeds and t,:odl' r,eeetatior.

Tltrsh tends to trccumulate in stlip trleas, palticultrllv alolg highnar,,s. The need lbr littel
lemoval should be detelrlined thlough periodic iuspection br.rt littel shor.rld aln ar.s be
lemor.ed pliol to moti.ng-

Regulariv inspect vegetated buffer stlips ibr pools of stiurdir)g 1\ater'. \iegetatecl buffel strips
can becone a luisalce due to mosquito bleecling in lelel splea<lels (rurless clesigueii to
dermter completelv in ,18-7: liours). in pools of standing ivater if obstluctions cler.elop (e.$.
clebris accnmulation, iulasive legetation), and/or if proper dlaiuage slopes ale uot
imolenelted and mailtained.

Cost
Corrsfruction Cost
Little data is nvailable on tlie actual constluction costs of filtel strips. Lhre lough estinate crn be

the cost of seed ol socl, l'hich is approxiurateh, 3o4 per'ft" fcit'seecl ot'70O pet ft: fol socl. This
imounts to bet\\.een grg.ooo and S3o,ooo per acre of filtet' strip. This cost is relativeh. high
compared l.itir other treatn)ent pl actices. Hol'ever', the grassed at'ea nsed as a filter sttip na1'
have been seeded ol sodded even i{ it rvele not used fol'tleatment. Il these cases, the onlv
irdclitionirl cost is the design. Tlpical mirintenance c.-rsts iue about $35o/acle/vear' (aclaptecl

fiom S\{RPC, rggr). This cost is lelativelv inexpensive ancl, again, might ovellap nith legular
landscirpe maiutenance costs.

The true cost of filter strips is the land thel consrune. In some situatiors this land is available as
ivasted space bevond back valds ol adjacent to lotrdsicles, but this plactice is cost-pt ohibitir,e
l'hen lalrl plices ale high nnd land could be used for othel pulposes.

Mttbrtenqnce Cost
I\ilrritrtenauce of vegetatecl l-ruffel strips collsists miriulv ofr,egetatiou lranageureut (norr.ing,
ilrigation if reeded, leeding) urd littel lenor. . Colsequeutlv the costs ale quite vat'iable
depencling on the h'equenc1, of these actilities ar)d the loctrl labol late.

References and Sources of Additional Information
Caltlans, 2oo2. B\{P Retlofit Pik:t Ploglam Ploposed Final Report, Rpt. CTS\{LRT-ot-o5o.
Cnlifblnia Dept. of Tlalspoltation, Sacraurento, CA.

tletrtet fir' l{atet s}rer:1 Plotec.tion (Cil-P). i996. Design ofStolrnr L)ater Filte.ntry Siystenrs.
Pleparecl fbl Chesapealie Reseat'ch Colsoltilun, Solomons, l{D, and EPA Region \r, Chicago. IL.

Desborrette, A., P. Pogue, V. Lee, aud N. \{olff. 1994. VegetateLl Buffers itt tlrc Coastal Zorrc: A
Srrriuricry Reuier t, and Bibliograplry. Colstnl ResrrLrLces Center. Unir.ersiB of Rhode Island,
Kingston, RI.

X{agette,l\I., R. Brinsfield, R. Palmel ald J. \\rood. 1989. Nutdent and Sediment Removal bl.
Yegetrted Filtel Stlips. Ilnrrsactions q/ the Arrrelicorr Sot:iety olAglicr tLu'al Ettgit:l.,'els 32(2):
661 66t.
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Vegetated Buffer Strip TC-31

Metzger, I{. E., D. F. Messer', C. L. Beitia, C. N{. X41'ers, and V. L. Klaurer. zoo2. Tlie Darli Side
Of Stonnrvater Runoff Management: Disease Vectols Associated \4lith Structulal BMPs.
Stoun\sater 3(2): 24-39.

Southeastem Wiscorxin Regioual Plauning Courtnissiol (ShrRPC). r99r. Cosis of L,}'barr

"r\brrpoirrf Sorrrce Water Polhttiort Cortrol Measn'es. Technical repott no. 31. Southeastem
\{iscolsin Regional Plalling Conurissiou, lVaukesha, 14rI-

Yu, S., S. Balnes and V. Gerde. rgg3. Testirtg of Best Marmgetnett Practices for Cotn'olllrtg
Higlnoay RrotofJ. FtIh'A/\A 93-Rr6. \rirginia Trarlspoftation Research Council,
Cllallottes\.ille, VA.

Inforrnation Re s our ce s
Cerrter fol lVatershed Plotection (C1,\?). 1997. Storrmuater BMP Desigrt SLtpplenterfi.for L:old
Clirnates. Prepared fol U.S. Er*ironnental Prctection Agencv Office of \4retlands, Oceans aud
\fatelsheds. lVashington, DC.

Man{and Departnreut of the Enviromnelt (NIDE). zooo. Marylartd Stot'trnttater Destgtt
,14nrrua1. http:./ /n'l,tr;.mde.state.rnd.us/envjrorunent./n'ma/stomxvateruranual. Accessed Mav
22,2001.
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Drain Inserts MP-52

Description
Dmin inserts are rnanufactured filters or fabr.ic placed in a drop
inlet to remove sedimett and debris. There are a multitude of
itmerts ofvarious shapes and configurations, typically falling into
one of three differ€nt gtoups: socks, boxes, and trays. The sock
consists of a fabric, usually coustlucted of po$propvlene. The
fabric may be attached to a frame or the grate of the inlet holds
the sock. Socks ale ureant for vertical (driop) inlets. Boxes are
constructed of plastic or wire mesh. Typically a polypropylene
"bag" is placed in the wire rnesh box. The bag takes the fonu of
the box. Most box products are one box; that is, the setting area
and filtration through media occur in the saure box. Some
ploducts corxist of one or more trays or mesh grates. The tmys
uuy hold different types of media. Filtration rnedia vary by
uranufacturer. TJpes include polypropylene, porous polyrler,
trcated cellulose, and activated carbon.

California Experience
The nuurber of installations is unknonrr but likelv exceeds a
thousand. Soure users have reporteil that these s)'stems requie
considerable maintenance to pl'eveut plugging and bypass.

Advantages
r Does not require additiolal space as iuserts as the drain

inlets are already a componeut of the standard fuainage
systems.

r Easy access for inspection and uraintenance.

r As thele is no standing lvater, ther.e is little concem for
urosquito breeding.

r A relatively inexpensive rehofit optioD.

Limitations
Perforurance is likely siguificantly less thau treatrrrent systens
that are located at the end ofthe drainage systeur such as ponds
and vaults. Usually not suitable for large areas or areas rvith
trash or leaves than can plug the insert.

Design and Sizing Guidelines
Refer to urauufacturer's guidelines. Drain inserts come any
many coufigurations but can be placed into three general groups:
socla, boxes, ald trays. The sock consists of a fabric, usually
constructed of pollpropylene. The fabric may be attached to a
fi'aure or the grate ofthe inlet holds the sock. Sock ar.e rneant
fol vertical (dlop) inlets. Boxes are constructed of plastic ol wire
mesh. Typically a polypropylene "bag" is placed il the wir.e mesh
box. The bag takes the fomr of the box. Most box products are

Design Considerations

r Use wth olher BMPS

r Fit and SealCapaoty within Inlet

Targeted Constituents
M S€diment

M Nukients

EI Tmsh

EI Metats

Bacleria

M Oiland Grease

M Organics

Rerroyal EftcfVencss

See New Development and
Redevelopment HandbookSection 5.
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MP-52 Drain Inserts

one box; that is, the setting area aud filtratiou through media occurs in the satne box. One
urauufacturer has a double-box. StonDwater enters the fitst box where setting occurs- Tire
storrnlater flows into the secoud box where the filter media is located. Some products consist
of one or rnore trays or uresh grates. The trays cau hold different types of uredia- Filtration
media vary with the mauufacturer: types include po\propylene, porous polyrner, treated
cellulose, and activated carbon.

Constlruetion/ Inqtection Consid ero,rtons
Be certain that iDstallation is done in a rnanner that rnakes certain that the stonDwater euters
the unit and does uot leak around the perirueter. leakage between the fiame of the insert and
the frame ofthe draiu inlet can easily occur with vertical (dt'op) inlets.

Performance
Ferv products have perfomrance data collected ulder field conditions.

Siting Criteria
It is rccolulended that inserts be used only for letrofit situations or as pletleat ent lvhere

other treahuent BMPs presentetl in tlfs sectiou atea usetl.

Additional Design Guidelines
Follolv guidelines provided by individual uranufacturers .

Maintenance
Likely require fiequent mailtenance, on the order of several tines per year.

Cost
r The initial cost of individual iuserts ranges frorn less than $roo to about $z,ooo. The cost of

using multiple uuits in curb inlet drains vades lvith the size ofthe ir et.

r The lorv cost of inserts uray terd to favor the use of these systems over other, nore effective
treatrnent BMPs. However, the lorv cost of each nnit tnay be offset by the nuurber of units
that are requir.ed, more fi'equent nainteualce, and the shorter structural life (and therefore
r eplacemeut) .

References and Sources of Additional Information
Hrachovec, R., and G. Minton, 2oo1, Field testing of a sock-type catch basiu insert, Planet CPR,

Seattle, Washingtou

Interagencv Catch Basin hmert Comrnittee, Evaluation of Commercially-Available Catch Basin
Inserts for the Treatment of Stonnwater Runoff ftour Developed Sites, 1995

Lany Walker Associates, JuDe 1998, NDMP Inlet/Iu-Line Control Measure Study Report

Mauufacturers literatue

Santa Monica (City), Santa Monica Bay Mulicipal Storrnrvater/Ulbau Runoff Project -
Evaluation of Potential Catch basin Retrofits, Woodrvard Clycle, September 24, 1998
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MP-52 Drain Inserts

one box; that is, the setting area aud filtratiou through media occum in the same box- One
rnanufacturer has a double-box. StomNvater enters the first box whele setting occurs. The
stormwater flo$'s into the second box where the filter media is located. Sorue products consist
of oue or more trays or rnesh grates. llhe trays can hold different types of uredia- Filtration
media vary rvith the urauufacturer': types include po\propylene, porous polymer, treated
cellulose, and activated carbon.

Constlruetion/ Inqtection Cnnsidero,rtons
Be certain that installation is done in a rnarurer that rnakes certain that the ston .vater entels
the unit and does not leak arouud the perirueter. kakage betrveen the fiame of the insert and
the fraure ofthe draiu inlet can easily occur with vertical (dt'op) inlets.

Performance
Ferv products have per{onnance data collected under field conditions.

Siting Criteria
It is recornnended that inserts be used onlv for letlofit situations or as ptetreatmelrt lvhere

other treatment BMPs presented iu this section area used.

Additional Design Guidelines
Follolv guidelires provided by individual manufacturers.

Maintenance
Likely require frcquent nailtenance, on the order of several times per year.

Cost
r The initial cost of individual inserts ranges fto[r less thal $roo to about $2,ooo. The cost of

using urultiple uuits in curb iulet drains vaties with the size ofthe inlet.

r The lorv cost of irxefts may tend to favor dre use of these systeurs over other, more effective
treat ent BMPs. Horvever, the lorv cost of each u-nit tuay be offset by the number of units
that are required, more fi'equent naintenance, and the shofter structural life (and therefore
r eplacement) .

References and Sources of Additional Information
Hrachovec, R., and G. Minton, aoor, Field testing ofa sock-type catch basiu insert, Planet CPR,

Seattle, Washingtou

Interagenw Catch Basin hxert Comrnittee, Evaluatiou of Commercially-Available Catch Basin
Insefts for the Treatlne[t of Stonuwater Runoff fiour Developed Sites, 1995

Lany Walker Associates, June 1998, NDMP Inlet/In-Line Control Measure Study Report

Mauufacturers literature

Santa Monica (City), Santa Monica Bay Muuicipal Stormrvater/Ulban Runoff Ptoject -
Evaluation of Potential Catch basin Retrofits, \{roodrvard Clyile, September 24, 1998
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Drain Inserts MP-52

Woodward Clyde, June tt, 1996, Parking Iot Monitoring Report, Santa Clara Valley Noupoint
Source Pollutiou Control Prograur.
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ATTACHMENT F

Operation and Maintenance Costs

Estimated cost for maintaining and operating bioswale and
grass strip are approximately 9150.00 per month for

mowing and maintaining irrigation system and providing
irrigation. This would be done in any event and is not an

added cost for this portion of the system.

Estimated cost for maintaining the fossil filter inserts are
$1,183.40 per year based on Caltrans pilot study costs

which are attached.
Maintenance to be provided through condominium

association fees.
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ATTACIIMENT G

CERTIFICATION SHEET

This Stormwater Management Plan has been prepared under the direction of the following

fieI
\*\Grc

$. c66{58 .'
r* 4k{*,

t6


